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SYSTEM AND METHOD FOR
COMMUNICATING WRITE STREAM DATA
SYMBOLS

BACKGROUND
Field

This disclosure relates generally to communicating data,
and more specifically, to a system and method for commu-
nicating write stream data symbols.

Related Art

Some bi-directional communication protocols in use
today communicate symbols between a transmitter and a
receiver 1n which the clock 1s recovered from the commu-
nicated data. For example, a radio frequency (RF) transmit-
ter may communicate symbols with a baseband receiver
using such a communication protocol. In these protocols, the
communicated symbols include both data symbols and con-
trol symbols, 1n which each symbol includes a predeter-
mined number of bit values, depending on the encoding
used. Typically 1n such communication systems, there 1s
limited bandwidth These communication protocols should
support both read and write operations and maintain high-
celliciency data throughput operation without introducing
significant narrow-band noise mto the system.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention 1s illustrated by way of example
and 1s not limited by the accompanying figures, 1n which like
references indicate similar elements. Elements 1n the figures
are 1llustrated for simplicity and clarity and have not nec-
essarily been drawn to scale.

FIG. 1 illustrates a partial block diagram and a partial data
flow diagram of a communication system including a trans-
mitter and receiver, in accordance with one embodiment of
the present imvention.

FI1G. 2 illustrates, 1n diagrammatic form, various transac-
tion types which may be used by a communication protocol
of the communication system of FIG. 1, 1n accordance with
one embodiment of the present invention.

FI1G. 3 illustrates, in diagrammatic form, an example of a
write stream which may be communicated from the trans-
mitter to the receiver of FIG. 1, in accordance with one
embodiment of the present invention.

DETAILED DESCRIPTION

According to one aspect, a transmitter 1s capable of
operating in a write stream mode 1n which a write stream 1s
generated and transmitted to a receiver in accordance with a
communication protocol. A write stream 1s a non-ending
stream of write stream data symbols sent by the transmitter,
without sending header information or address information
with the write stream. The write stream can be intermixed
with non-write stream symbols and with sequences of one or
more pseudo-randomly selected 1dle control symbols. For
example, when a write stream symbol or non-write stream
symbol 1s not available to transmit to the recerver, the
transmitter may transmit the 1dle control symbols. By using,
a pseudo-randomly selected sequence of 1dle control sym-
bols rather than a same fixed 1dle control symbol, narrow-
band noise may be reduced.
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FIG. 1 illustrates a partial block diagram and a partial data
flow diagram of a communication system 10 including a
transmitter 14 and receiver 12, 1n accordance with one
embodiment of the present invention. In one embodiment,
transmitter 14 may be an RF transmitter and therefore part
of an RF mtegrated circuit (IC), and receiver 12 may be a
baseband recerver and therefore part of a baseband IC. In the
illustrated embodiment, the communication protocol used
by system 10 communicates symbols with an 8b10b encod-
ing. The symbols include both control symbols and data
symbols. Although the descriptions herein will assume
8b10b encoding, alternate embodiments may use other
encodings, such as 64b66b encoding.

In 8b10b encoding, the transmitter generates 8-bit words
of valid data which are then encoded 1nto a 10-bit entity 1n
accordance with 8b10b encoding. The 10-bit entity maps the
8-bit words 1nto a 10-bit symbol, for example, to balance the
1’s and 0’s that are transmitted and minimize the maximum
length of constant 1’s and 0’s. Therefore, each data symbol
1s transmitted as a 10-bit entity to the receiver. The control
symbols include commands within the communication pro-
tocol. The transmitter also transmits the control symbols as
10-bit entities, and each control symbol may be one symbol
of a fixed set of predetermined symbols, as defined by the
communication protocol. In addition to control symbols and
data symbols, the transmitted symbols may also include
invalid symbols.

For example, in one embodiment, the communication
protocol includes a total of 2'°, or 1024, possible symbols
(due to the symbols being 10-bit entities). The protocol
defines 12 different control symbols and 2° data symbols
(due to being 8-bit words of valid data). The remaining 7356
symbols are invalid symbols (i.e. 2" total symbols—2° data
symbols—12 control symbols). Note that the 10-bit entity
control symbols are mutually exclusive of the 10-bit entity
data symbols, such that a receiver can differentiate between
a data symbol and a control symbol (and also an invalid
symbol).

FIG. 2 1llustrates 4 example transaction types used 1n the
communication protocol of system 10. The first transaction

type 1s Write. A Write Transaction communicates a read/
write request control symbol, a R/W indicator bit set to 1 to
indicate a write, a 15-bit haltword address, and a 16-bit data
value. For example, a Write Transaction can be sent from
receiver 12 to transmitter 14 to write the 16-bit value to the
haltword location. A second transaction type 1s a Write Gain.
A Wrnte Gain 1s a fast write to a special predetermined
address. A Write Gain Transaction communicates a write
gain control symbol and a 32-bit gain data value. For
example, this Write Gain Transaction can be sent by receiver
12 to transmitter 14 to write the 32-bit gain data value to a
predetermined address 1n the transmitter. Since a Write Gain
Transaction 1s written to a predetermined address, no
address information needs to be sent.

A third transaction type 1s Read. A Read Transaction
communications the read/write request control symbol, a
R/W 1ndicator bit cleared to O to indicate a read, and a 15-bit
haltword address. For example, a Read Transaction can be
sent to transmitter 14 requesting data. A Read Transaction
includes a read request followed by a read response. For the
read response of the Read Transaction, transmitter 14 can
send back to receiver 12 a read response control symbol
followed by a 16-bit data value that can then be stored by
receiver 12 at the haltword location. Note that the Write
Transaction, Write Gain Transaction, the read request of a
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Read Transaction, and the read response of a Read Trans-
action are each provided as a series ol indivisible or unin-
terruptable symbols.

A fourth transaction type 1s Write Stream. There 1s no
special command to indicate a Write Stream Transaction.
That 1s, with a Write Stream Transaction, no control symbol
1s communicated to indicate a Write Stream and no address
information 1s communicated either. When performing a
Write Stream Transaction, transmitter 14 1s placed into Write
Stream mode in which write streams are transmitted. For
example, this may be done by receiver 12 by setting a write
stream mode bit 1n transmitter 14. A write stream (WS) 1s a
non-ending symbol stream 1n that 1t has no ending until write
stream mode 1s exited or disabled, such as by clearing the
write stream mode bit. A write stream includes WS data
symbols which can be intermixed with 1dle sequences of one
or more 1dle symbols and non-WS symbols. An idle
sequence 1s a series of one or more pseudo randomly
selected control symbols (referred to as i1dle symbols) which
are selected from a subset of N control symbols, in which N
1s greater than or equal to 2 and less than the complete set
of control symbols of the protocol. In one embodiment, N=3
in which the 1dle sequences within a WS are pseudo random
sequences made from only 3 different control symbols. In
write stream mode, non-WS symbols may also be inter-
mixed with the WS and transmitted to receiver 12. These
non-WS symbols may include a non-idle sequence control
symbol (a control symbol which 1s not one of the N control
symbols) followed immediately by Y data symbols 1n which
Y 1s greater than or equal to 0 and determined by the specific
control symbol. Therefore, 1n write stream mode, any sym-
bol transmitted by transmitter 14 that 1s not an 1dle symbol
nor a non-WS symbol, 1s interpreted by receiver 12 as a WS
data symbol. Write Stream Transactions will be described 1n
turther detail with respect to FIGS. 1 and 3.

Referring to FIG. 1, transmitter 14 includes storage cir-
cuitry configured to store a write stream mode bit 34, a data
generator circuitry 38, 8b10b encoder circuitry 32, and data
strobe encoder circuitry 30. Transmitter 14 also includes
write stream circuitry to perform the data flow portion,
including the functions of decision diamonds 36 and 40 and
block 42. This circuitry may be referred to as write stream
circuitry. If transmitter 14 1s operating in write stream mode,
then write stream mode bit 34 1s set (1in which this bit can be
set by receiver 12). Data generator 38 generates data sym-
bols to be sent 1n a Write Stream Transaction. For example,
in the case 1n which transmitter 14 1s an RF transmitter, data
generator 38 may generate data symbols using Received
Signal Strength Indicator (RSSI) data from an antenna of the
RF transmitter. In one embodiment, data generator 38 stores
data symbols to be sent in first-in first-out (FIFO) storage
circuitry. At decision diamond 36, 1t 1s determined 11 there
are any write stream data symbols to send from data gen-
crator 38. If there are data symbols to send, the data symbols
are provided to encoder 32 so that they may be encoded 1n
accordance with 8b10b encoding to generate WS data sym-
bols. The WS data symbols are provided to data strobe
encoder 30 which 1s a physical layer encoder which encodes
strobe information with the WS data symbols before trans-
mission to recetver 12. This allows receiver 12 to determine
clock information from the transmitted data. In alternate
embodiments, other encodings may be used in place of
8b10b encoding. Also, 1n alternate embodiments, data strobe
encoder 30 may be replaced with a different physical layer
transmuitter.

Referring back to decision diamond 36, if no data 1s
available to send from data generator 38, it 1s determined 1f
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there are any non-WS symbols to send at decision diamond
40. I so, these non-WS symbols are provided to encoder 32
so that they may be encoded 1n accordance with 8b10b
encoding. As described above, these non-WS symbols may
include a control symbol that 1s not part of the predetermined
subset used to generate idle sequences and 0 or more
immediately following data symbols. For example, non-WS
symbols may include a Read Response Control Symbol
followed by Y response data symbols. If there are no WS
data symbols at diamond 36 to send and no non-WS symbols
to send, then at block 72 a pseudo random 1dle symbol 1s
sent. The 1dle symbol 1s pseudo randomly selected from the
subset of N control symbols. In one embodiment, a seed
value 1s used for a random number generator which may be
used to select an 1dle symbol from the subset of N control
symbols. In one embodiment, each i1dle symbol that imme-
diately follows a WS data symbol or a non-WS symbol 1s the
same 1dle symbol, such that each pseudo-random idle
sequence begins with the same control symbol. Alterna-
tively, every i1dle symbol, including one immediately fol-
lowing a WS data symbol or non-WS symbol, 1s pseudo
randomly selected. The 1dle symbol 1s provided to encoder
32 so that it may be encoded in accordance with 8b10b
encoding to generate an encoded idle symbol. The non-WS
symbols and 1dle symbols, after encoding by encoder 32, are
provided to encoder 30 for physical layer encoding prior to
transmission to recerver 12. An example WS will be pro-
vided with respect to FIG. 3 below.

Still referring to FIG. 1, receiver 12 includes storage
circuitry which implements a first-in first-out (FIFO) data
structure 24, 8b10b decoder circuitry 26, and data strobe
decoder circuitry 28. Receiver 12 also includes receiver
circuitry to perform the data flow portion, including the
functions of decision diamonds 18 and 20 and blocks 16 and
22. Recerver 12 receives symbols at data strobe decoder 28.
Data strobe decoder 28 is able to recover clock information
from the received symbols. The received symbols are then
provided to decoder 26 which decodes the symbols accord-
ing to 8b10b decoding. In alternate embodiments, receiver
12 may use other decoders 1n place of the 8b10b decoder to
match the encoder used 1n transmitter 12 and other physical
layer receivers may be used in place of data strobe decoder
28. Also, 1n one embodiment, 1t 1s assumed that decoder 28
or decoder 26 removes nvalid data symbols such that no
symbols received from decoder 26 are invalid data symbols.

At decision diamond 20, receiver 12 determines whether
a received symbol 1s a WS data symbol or not. Since
transmitter 14 1s 1n write stream mode, receiver 12 can
determined if the received symbol 1s a WS data symbol by
comparing 1t against the control symbols. If the received
symbol 1s one of the N control symbols used to generate an
idle sequence, then recerver 12 determines that it 1s an 1dle
symbol and need not store 1t or further process 1it. If the
received symbol 1s one of the remaining control symbols,
then receiver 12, at decision diamond 18, determines 1f the
received control symbol corresponds to a valid transaction
type, and 11 so, proceeds to process 1t accordingly at block
16. I, at decision diamond 20, receiver 12 determines that
the received symbol 1s not a control symbol, then it 1s
assumed to be a valid WS data symbol and 1t 1s stored, at
block 22, in FIFO 24. Note that the WS data symbols are
stored in FIFO 24 in which no address information 1s
provided with the WS data symbols.

FIG. 3 illustrates, 1n diagrammatic form, an example of a
write stream which may be communicated from the recerver
to the transmitter 14 to receiver 12. In the illustrated
example, 1t 1s assumed that transmitter 14 1s an RF trans-
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mitter that generates 8 bits of write stream data to transmit
every 100 ns. Theretfore, every 100 ns, data generator 38 has
a next 8-bit data sample available. In one embodiment, each
8-bit data sample 1s RSSI data. In the 1llustrated example, 1t
1s assumed that receiver 12 1s a baseband IC and the
interface from transmitter 14 to receiver 12 operates at 320
Msps. Assuming 8b10b encoding, this corresponds to 32 M
symbols/second, or a 31.25 ns symbol period. That 1s,
transmitter 14 1s able to transmit a symbol to receiver 12
every 31.25 ns, which 1s a faster rate than the rate at which
data generator 38 generates samples.

In the illustrated embodiment, transmitter 14 1s operating,
in write stream mode. A first sample 1s available by genera-
tor 38, so transmitter 14 (after the proper encodings) trans-
mits a WS data symbol to receiver 12. Note that no header
information or control symbol was sent to receiver 12 prior
to the first WS data symbol. Also note that no address
information 1s sent with the WS data symbol. After 31.25 ns,
transmitter 14 1s capable of transmitting a next symbol,
however, data generator 38 does not yet have a next sample
availlable. Also, at this time, there 1s no other non-WS
symbols available to send. Therefore, transmitter 14 sends
an 1dle symbol 1 which the 1dle symbol 1s pseudo randomly
selected from the set of N control symbols. Since a next data
sample from generator 38 1s not available until 100 ns after
the first sample, transmitter continues to send two more 1dle
symbols. After the third idle symbol, a next sample 1s
available from generator 38, and 1s transmitted to receiver
12. Therefore, between the first WS data symbol and the
second WS data symbol, transmuitter 14 1s able to send out an
idle sequence of three pseudo-randomly selected 1dle sym-
bols. Note that this helps achieve the desired data rate.

After the second WS data symbol 1s transmitted, there 1s
no available sample yet from generator 38 and there 1s no
non-WS symbols to send, therefore, transmitter 14 sends
another idle symbol. After this 1dle symbol 1s transmitted,
though, non-WS symbols are sent as there 1s a Read
Response ready to send. Therefore, transmitter 14 sends a
Read Response control symbol followed immediately by
two response data symbols. Note that a Read Response
cannot be interrupted or divided, therefore, 1t must finish
before a next WS symbol 1s sent. After the response data
symbols are transmitted, though, a next sample 1s available
from generator 38 and a next WS data symbol 1s transmatted.
Due to the intervening read response transaction during the
write stream, another sample 1s available immediately after
sending the previous WS data symbol. Therefore, a next WS
data symbol 1s sent immediately following the previous WS
data symbol. The write stream continues with transmitter 14
sending WS data symbols, as they become available, and
non-WS symbols, as they become available. When neither 1s
available, transmitter 14 sends a pseudo randomly selected
idle symbol. The write stream transaction continues until
write mode 1s exited, such as by clearing write mode bit 34.

The ability of transmitter 14 to transmit sequences of
pseudo randomly selected 1dle symbols when operating in
write stream mode avoids generating narrow-band noise
such as that which would be generated by repeatedly send-
ing a same 1dle symbol sequence. Therefore, having a write
stream mode 1 which write streams are mtermixed with
pseudo random sequences of 1dle sequences may allow for
improved communication.

The terms “assert” or “set” and “negate” (or “deassert” or
“clear”) are used herein when referring to the rendering of
a signal, status bit, or similar apparatus into 1ts logically true
or logically false state, respectively. 11 the logically true state
1s a logic level one, the logically false state 1s a logic level
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zero. And 11 the logically true state 1s a logic level zero, the
logically false state 1s a logic level one.

Because the apparatus implementing the present mven-
tion 1s, for the most part, composed of electronic compo-
nents and circuits known to those skilled in the art, circuit
details will not be explained 1n any greater extent than that
considered necessary as 1llustrated above, for the under-
standing and appreciation of the underlying concepts of the
present invention and in order not to obfuscate or distract
from the teachings of the present invention.

Those skilled 1n the art will recognize that the boundaries
between circuitry and blocks are merely 1llustrative and that
alternative embodiments may merge functions or circuit
clements or impose an alternate decomposition of function-
ality upon various blocks or circuit elements. Thus, it 1s to
be understood that the architectures depicted herein are
merely exemplary, and that 1n fact many other architectures
can be implemented which achieve the same functionality.

Note that each of receiver 12 and transmitter 14 can be
implanted on separate ICs. However, in one embodiment, a
single IC can include both receiver and transmitter circuitry.
Furthermore, those skilled in the art will recognize that
boundaries between the functionality of the above described
operations merely 1llustrative. The functionality of multiple
operations may be combined 1nto a single operation, and/or
the functionality of a single operation may be distributed in
additional operations. Moreover, alternative embodiments
may include multiple mstances of a particular operation, and
the order of operations may be altered in various other
embodiments.

Although the invention 1s described herein with reference
to specific embodiments, various modifications and changes
can be made without departing from the scope of the present
invention as set forth in the claims below. For example,
different encodings and corresponding decodings may be
used to transmit and receive symbols. Accordingly, the
specification and figures are to be regarded 1n an 1llustrative
rather than a restrictive sense, and all such modifications are
intended to be included within the scope of the present
invention. Any benefits, advantages, or solutions to prob-
lems that are described herein with regard to specific
embodiments are not intended to be construed as a critical,
required, or essential feature or element of any or all the
claims.

The term “coupled,” as used herein, 1s not intended to be
limited to a direct coupling or a mechanical coupling.

Furthermore, the terms “a” or “an,” as used herein, are
defined as one or more than one. Also, the use of introduc-
tory phrases such as “at least one” and “one or more” 1n the
claims should not be construed to 1imply that the introduction
of another claim element by the indefinite articles “a” or
“an” limits any particular claim containing such introduced
claim element to 1nventions containing only one such ele-
ment, even when the same claim includes the introductory
phrases “one or more” or “at least one” and indefinite
articles such as “a” or “an.” The same holds true for the use
ol definite articles.

Unless stated otherwise, terms such as “first” and “sec-
ond” are used to arbitrarily distinguish between the elements
such terms describe. Thus, these terms are not necessarily
intended to 1ndicate temporal or other prioritization of such
clements.

The following are various embodiments of the present
invention.

In one embodiment, a method of transmitting write stream
data intermixed with 1dle sequences includes when a trans-
mitter 1s 1n a write stream mode: transmitting write stream
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data symbols via the transmitter, wherein the write stream
data symbols include valid data represented using a pre-
defined set of data symbols; when valid data 1s unavailable
to transmit, transmitting an 1dle symbol from the transmitter
alter transmitting one or more of the write stream data 5
symbols, wherein the 1dle symbol 1s randomly selected from
a predefined set of idle symbols that are distinct from the
predefined set of data symbols. In one aspect, the method
turther includes when there i1s non-write stream data avail-
able to transmit during the write stream mode: transmitting 10
a control symbol followed by non-write stream data symbols
via the transmitter, wherein the control symbol belongs to
one of a group consisting of the predefined set of idle
symbols and a predefined set of control symbols. In another
aspect, the write stream data symbols and the 1dle symbols 15
are encoded using a first communication protocol. In a
turther aspect, the first communication protocol uses more
bits 1n the write stream data symbols than a number of bits
in each data word. In another further aspect, the method
turther 1includes encoding the data symbol using a second 20
communication protocol to transmit the data symbol to a
receiver; and encoding the idle symbol using the second
communication protocol to transmit the i1dle symbol to the
receiver. In another aspect the above embodiment, the idle
symbol 1s transmitted to achieve a desired data rate. In yet 25
another aspect of the above embodiment, the method further
includes transmitting a read response control symbol and a
limited number of read response data symbols by the trans-
mitter 1n the write stream mode. In vet another aspect of the
above embodiment, the method further includes transmitting 30
two or more of the i1dle symbols between the data symbols
to achieve a desired data rate. In a further aspect, the method
turther includes randomly selecting an idle symbol from the
predefined set of 1dle symbols for each of the two or more
of the idle symbols. 35
In another embodiment, a radio transmitter includes a data
source; write stream circuitry coupled to the data source,
wherein when a write stream mode 1s enabled, the write
stream circuitry 1s configured to: when there 1s valid write
stream data available from the data source, transmit one or 40
more write stream data symbols to a receiver; when there 1s
no valid write stream data available from the data source,
transmit one or more idle symbols to the receiver, wherein
cach of the idle symbols 1s randomly selected from a set of
at least two 1dle symbols. In one aspect, all idle symbols 1n 45
the set of at least two 1dle symbols are distinct from the write
stream data symbols. In another aspect, the radio transmitter
turther 1includes an encoder configured to encode: the valid
write stream data to generate the one or more write stream
data symbols, and the one or more idle symbols. In a further 50
aspect, the radio transmitter further includes a data strobe
encoder configured to encode the one or more write stream
data symbols and the one or more 1dle symbols. In another
turther aspect, the encoder uses the 8b10b communication
protocol. In another aspect of the another embodiment, the 55
radio transmitter further includes 1in the write stream mode,
the write stream circuitry 1s further configured to transmit a
read response control word symbol and one or more read
response data symbols between the write stream data sym-
bols, wherein the read response control word symbol 1s 60
distinct from the one or more idle symbols. In another
aspect, the write stream circuitry 1s further configured to
transmit the one or more 1dle symbols after the one or more
write stream data symbols to {ill a time period that achieves
a specified data rate. 65
In yet another embodiment, a radio frequency (RF) trans-
mitter includes write stream circuitry configured to: when a
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write stream mode 1s enabled: when valid write stream data
1s available for transmission, transmit a data symbol that
includes the valid data encoded without a preamble, and
when valid write stream data 1s not available for transmis-
s1on and time remains 1n a time period associated with a data
transmission rate for the RF transmitter, transmit an idle
symbol 1n the time period, wherein the idle symbol 1s
randomly selected from two or more 1dle symbols, wherein
the i1dle symbol 1s encoded without a preamble. In one
aspect, in the write stream mode, the write stream circuitry
1s Turther configured to: transmit a second i1dle symbol when
additional time remains in the time period after the data
symbol and the idle symbol are transmitted, wherein the
second 1dle symbol 1s randomly selected from the two or
more 1dle symbols, and the second i1dle symbol 1s different
than the first 1dle symbol. In another aspect, in the write
stream mode, the write stream circuitry 1s further configured
to transmit a read response control word symbol and one or
more read response data symbols between two data symbols,
wherein the read response control word symbol 1s distinct
from the one or more 1dle symbols. In yet another aspect, 1n
the write stream mode, the write stream circuitry 1s further
configured to transmit available non-write stream data
before transmitting the idle symbol.

What 1s claimed 1s:

1. A method of transmitting write stream data intermixed
with 1dle sequences, comprising:

when a transmitter 1s in a write stream mode, transmitting

a write stream, wherein the write stream 1S a non-

ending symbol stream that has no ending until write

stream mode 1s disabled, wherein transmitting the write

stream CoOmprises:

transmitting write stream data symbols via the trans-
mitter, wherein the write stream data symbols
include valid data represented using a predefined set
of data symbols;

when valid data 1s unavailable to transmuit, transmaitting
an 1dle symbol from the transmitter after transmitting
one or more of the write stream data symbols,
wherein the 1dle symbol 1s randomly selected from a
predefined set of 1dle symbols that are distinct from
the predefined set of data symbols.

2. The method of claim 1, further comprising;:

when there 1s non-write stream data available to transmat

during the write stream mode:

transmitting a control symbol followed by non-write
stream data symbols via the transmitter, wherein the
control symbol belongs to one of a group consisting
of the predefined set of 1dle symbols and a predefined
set of control symbols.

3. The method of claim 1, wherein:

the write stream data symbols and the i1dle symbols are

encoded using a first communication protocol.

4. The method of claim 3, wherein the first communica-
tion protocol uses more bits 1n the write stream data symbols
than a number of bits 1n each data word.

5. The method of claim 3, further comprising;:

encoding the data symbol using a second communication

protocol to transmit the data symbol to a recerver; and
encoding the idle symbol using the second communica-
tion protocol to transmit the 1dle symbol to the receiver.

6. The method of claim 1, wherein the idle symbol 1s
transmitted to achueve a desired data rate.

7. The method of claim 1, further comprising transmitting,
a read response control symbol and a limited number of read
response data symbols by the transmitter 1in the write stream
mode.
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8. The method of claim 1, further comprising transmitting,
two or more of the i1dle symbols between the data symbols
to achieve a desired data rate.

9. The method of claim 8, further comprising randomly
selecting an i1dle symbol from the predefined set of idle
symbols for each of the two or more of the i1dle symbols.

10. A radio transmitter, comprising;

a data source;

write stream circuitry coupled to the data source, wherein

when a write stream mode 1s enabled, the write stream
circuitry 1s configured to transmit a write stream,
wherein the write stream 1s a non-ending symbol
stream that has no ending until write stream mode 1s
disabled, wherein the write stream circuitry 1s config-
ured to, 1n transmitting the write stream:
when there 1s valid write stream data available from the
data source, transmit one or more write stream data
symbols to a receiver;
when there 1s no valid write stream data available from
the data source, transmit one or more 1dle symbols to
the receiver, wherein each of the idle symbols 1s
randomly selected from a set of at least two 1dle
symbols.

11. The radio transmitter of claim 10, wherein all 1dle
symbols 1n the set of at least two 1dle symbols are distinct
from the write stream data symbols.

12. The radio transmitter of claim 10, further comprising
an encoder configured to encode:

the valid write stream data to generate the one or more

write stream data symbols, and

the one or more 1dle symbols.

13. The radio transmitter of claim 12, further comprising
a data strobe encoder configured to encode the one or more
write stream data symbols and the one or more 1dle symbols.

14. The radio transmitter of claim 12, wherein the encoder
uses the 8b10b communication protocol.

15. The radio transmitter of claim 10, further comprising:

in the write stream mode, the write stream circuitry 1s

further configured to transmit a read response control
word symbol and one or more read response data
symbols between the write stream data symbols,
wherein the read response control word symbol 1s
distinct from the one or more idle symbols.
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16. The radio transmitter of claim 10, wherein the write
stream circuitry 1s further configured to transmit the one or
more 1dle symbols after the one or more write stream data
symbols to fill a time period that achieves a specified data
rate.

17. A radio frequency (RF) transmitter comprising:

write stream circuitry configured to:

when a write stream mode 1s enabled, transmit a write
stream, wherein the write stream 1s a non-ending
symbol stream that has no ending until write stream
mode 1s disabled, wherein the write stream circuitry
1s configured to, 1n transmitting the write stream:
when valid write stream data 1s available for trans-
mission, transmit a data symbol that includes the
valid data encoded without a preamble, and
when valid write stream data 1s not available for
transmission and time remains 1 a time period
associated with a data transmission rate for the RF
transmitter,
transmit an 1dle symbol in the time period,
wherein the 1dle symbol 1s randomly selected
from two or more 1dle symbols, wherein the idle
symbol 1s encoded without a preamble.

18. The RF transmitter of claim 17, wherein in the write
stream mode, the write stream circuitry 1s further configured
to:

transmit a second 1dle symbol when additional time

remains 1n the time period after the data symbol and the
idle symbol are transmitted, wherein the second 1idle
symbol 1s randomly selected from the two or more 1dle
symbols, and the second 1dle symbol 1s different than
the first 1dle symbol.

19. The RF transmitter of claim 17, wherein in the write
stream mode, the write stream circuitry 1s further configured
to transmit a read response control word symbol and one or
more read response data symbols between two data symbols,
wherein the read response control word symbol 1s distinct
from the one or more i1dle symbols.

20. The RF transmitter of claim 17, wherein 1n the write
stream mode, the write stream circuitry 1s further configured
to transmit available non-write stream data before transmit-
ting the idle symbol.
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